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ABSTRACT 
This project survey on cost-net was conducted at the Northern portion of Lake Victoria
 
and Upper Victoria Nile. The selected fish - Landing sites, where sampling exercises
 
were carried out include: Loco, Jinja pier (covering Lake Victoria) and Railway bridge,
 
New bridge and Kalange (covering upper Victoria Nile).
 
Research was focused on the cast-net design, target commercial fish stocks, impact of
 
cast-net on the fish stocks, mesh-size and techniques of cast-netting.
 
The research results show that cast-net fishery destroys fish breeding and nursery grounds
 
and other fish ecosystem.
 
The gear targets Oreochromis niloticus and Occassional by catches e.g. Lates niloticus,
 
Mommgrus Kannume Bagrus docmak and Clarias gariepinus.
 
The multi-panel cast-net of mesh-sizes ranging from i (5lmm) to 6' (152mm) were
 
adaptable by fishermen but they mostly caught immature fish.
 
Nevertheless, this gear showed highest efficiency compared to other gears used at the
 
project area.
 
These research results will be useful to researchers, extension workers and Fishenes,
 
students under taking special research or study on this gear.
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INTRODUCTION 
This study was under taken on the Northern portion of Lake Victoria and "upper Victoria 
Nile", Lake Victoria is the largest fresh- water lake in the tropics. It lies between 
Latitutes: ooz1' - 300'S and longitudes 31 039'E - 34053'E (WeI Comme 1972) and 
elevated at altitude of 116m above the sea level (Time World 1ilas 1987de). 
It is shared between Tanzania (51%), Uganda (43%) and Kenya (6%): It's greatest 
length and breadth are 400km and 3Z0km respectively, surface area is 68, 680km2 mean 
depth is 40m and the deepest part is about 80m (Piper et-at 1986). The Lake's shore line 
is irregular and stretches 3300km in length; numerous Islands are scattered all over the 
Lake basis. It has large expanse of open water, which during rough weather poses 
difficulty for navigation and sailing by small boats. 
The main inflowing River Kagera drains to the mountains of Rwanda and Burundi. The 
Rivers in the Kenyan part of the Catchment area drain to the forest slopes ofmountain 
regions of the north-east. 
This research on the north-western part of lake Victoria and upper Victoria Nile 
represented by selected fish-landings: Loco and Jinja pier (covering, the North-western 
part ofLake Victoria): Railway bridge, New bridge and Kalange fish --Landing sites 
(coverin$ upper Victoria Nile). 
Loco fish-landing site is small and contains a market for fresh fish mainly caught by cast 
nets and gill-nets, 
Jinja pier fish - landing site is located near the Jinja dock where a few small canoes 
normally land. 
Kalange fish -landing site is located in Jinja - Budondo village between owen falls dam 
and Bujagali falls. The fishermen practice mixed farming besides fishing for major 
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Map. 2.	 Northern part of Lake Victoria and upper Victoria Nile showing the 
selected fish-landing sites near Jinja Uganda. 
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commercial fish species ego Mornnyrus Kannume and 0. niloticus. The fishing gears
 
used are: cast-nets, Gill-nets and hand lines.
 
New bridge fish - landing site is located in Njeru Municipality in between Railway
 
bridge and Owen falls dam. Fishing forms a main economic activity at this area.
 
Railway bridge fish-landing site is located on the main land near the Railway bridge.
 
Fishing activity is mostly carried out at night, using cast- nets and hand lines.
 
Since early 1960's cast - net fishery in Lake Victoria is developing and is currently
 
lucrative activity in the project area.
 
A research on this gear is mounted on the following objectives:-.
 
•	 To study the design and construction of cast-net used by fishermen at the project area. 
•	 To determine commercial fish species caught by cast - nets 
•	 To determine the mesh-size of cast-nets used by fishermen in the project area. 
•	 To determine techniques used in cast-netting. 
•	 To determine correlation between the length of the fish caught and the mesh-sizes of 
cast - nets used. 
•	 To determine and assess the impacts of cast-nets on the fish stocks exploited. 
1.0. BACKGROUND INFORMATION 
Several centuries ago fishing activities in Lake Victoria were done on a subsistence level 
by local communities living around the shores of the Lake (Local elders' reports) 
The gears used were locally made. They comprised spears, arrows, fish pots, basket fish 
traps and non barbed fish - hooks (Oluka, 2000). 
These gears caught mainly o.variabilis, (Boulenjer 1906) O. escullentus (Graham 
1929), Haplochromis fish species, protopterus aethiopicus (Heckel 1851) Bagrus 
docmak, clarias gariepinius, Barbus species, Mormyrids and Schilbe (Linnaeus 1758) 
4 
Fishing vessels, comprised of small dugout canoes used in the inshore waters. 
In the 1950's 0. niloticus and L. niloticus, were introduced into Lake Victoria from L.
 
Albert and they were exploited using the introduced Japanese nylon gill-nets, cast-nets
 
seines.
 
In the early 19th Century, cast-nets were introduced into East African coast by Arab
 
Merchants and Portoguese traders (Avon Brant 1984).
 
In the mid - 19th Century cast-net fishery took shape in West-Nile, along the River Nile. 
By early-1960's cast-net fishery on Lake Victoria was being adopted by the Jaluo of 
Kenya. This practice gradually spread to other fishery - Uganda waters of Lake Victoria. 
Most fishermen were slow to adopt it probably because, operation calls for high skills 
and practical experience. Its design needed to be with lead sinkers which were scarce on 
the open market. 
The gear targeted o.niloticus, B. docmac M Kannume C. gariepinus, T. Zilli, 0.
 
leocustictus, 0. radalii.
 
. Currently, cast-net fishery is operated mainly by the Luo fishermen along the inshore 
waters of lake Victoria, targeting 0. niloticus breeding in waters of less than 8M deep 
(FIRRI Report, 1998). The by-catch comprises L. niloticus, M Kannume and B. 
docmac. 
The cast-net fishery is rapidly developing and gaining popularity due to high demand of 
fresh tilapiines and Nile-perch landed by this gear for the local market. 
The technology of the fishery has also been quickly adopted and adapted by the local 
fishermen for exploiting various fish species at the project area. Statistics show that cast­
net catch ability supercedes that of the long lines, despite the current ban imposed on it in 
Uganda. 
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3.0. METHODOLOGY 
3.1. Literature Research
 
Relevant literature was scanned at FIRRI library in Jinja for period of two weeks.
 
Necessary data and infonnation was extracted in the various literature documents.
 
3.2 Survey of the gear and accessories
 
The cast-nets used by the fishennen at the project area were physically examined in order
 
to establish their designs, construction Materials and technical characteristics.
 
The designs of the boats used for cast-net fishery were also examined their sizes and sea­
worthiness were detennined. 
3.3 Sampling of Catches
 
The following materials and equipment were used for the sampling exercise:
 
• Measuring board: for taking total length (TL)/ forked length (FL) of the catches
 
• Basket - container: for weighing fish
 
• Balances machine: for weighing fish.
 
In the study process, selected commercial catches were sampled for four days; boats; 
were randomly sampled during the day and night time, the exercise involved sorting fish 
by species and size and measuring their TL and FL iIi (cm), these finally, detennining 
catch per unit effort (CPUE). 
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4.0 RESULTS 
Table 1 (a) 
LENGTH F~QUENCYOF LAKE VICTORIA AND UPPER VICTORIA NILE
 
DAYS 3 NAME OF LANDING Loco SHEET NO.1
 
FISH SPECIES O. niloticus ..
 
BOATS/N:
 
LENTH(CM) FREQUENCY (F) PERCENTAGE(%)
 
19.21 16 4.7 
22-24 56 16.5 
25-27 92 27.1 
28-30 32 9.4 
31-33 47 13.9 
34-36 20 6.0 
37-39 33 11.2 
40-42 36 10.6 
43-45 02 0.6 
46-48 
49-51 
52-54 
55-57 
58-60 
TOTAL 334 100%
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Table 1 (b)
 
LENGTH FREQUENCY OF LAKE VICTORIA AND UPPER VICTORIA NILE
 
DAYS .4 NAME OF LANDING Kalange SHEET NO.2 
FISH SPECIES 0. niloticus . 
BOATS/N: 
LENTH(CM) FREQUENCY (F) PERCENTAGE(%) 
19.21 10 2.8 
22-24 
25-27 45 12.5 
28-30 
31-33 118 33.0 
34-36 
. , 37-39 60 16.7 
40-42 
43-45 45 12.0 
..• 
46-48 
49-51 21 5.8 
52-54 
55-57 27 7.5 
58-60 
29 8.1 
04 1.1 
02 0.5 
TOTAL 359 100% 
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Table 1 (c)
 
LENGTH FREQUENCY OF LAKE VICTORIA AND UPPER VICTORIA NILE
 
DAYS 5 NAME OF LANDING Jinja Pier. SHEET NO.3 
FISH SPECIES 0, niloticus . 
BOAT SIN: 
LENTH(CM) FREQUENCY(F) PERCENTAGE(%) 
19.21 3 0.8 
22-24 47 12.5 
25-27 100 26.7 
28-30 64 17.0 
31-33 44 11.7 
34-36 43 11.5 
37-39 44 6.7 
40-42 25 1.1 
43-45 04 0.3 
46-48 01 
49-51 
52-54 
55-57 
58-60 
TOTAL 375 100% 
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Table I (d)
 
LENGTH FREQUENCY OF LAKE VICTORIA AND UPPER VICTORIA NILE
 
DAYS 5 NAME OF LANDING Railway bridge SHEET NO.5
 
FISH SPECIES O. niloticus .
 
BOAT SIN:
 
LENTH(CM) FREQUENCY (F) PERCENTAGE(%) 
19.21 27 6.6 
22-24 59 14.4 
25-27 117 28.5 
28-30 40 9.7 
31-33 63 15.3 
34-36 25 6.1 
37-39 40 9.7 
40-42 34 8.3 
43-45 05 1.2 
46-48 01 0.2 
49-51 
52-54 
55-57 
58-60 
TOTAL , 411 100% 
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Table 1 (e)
 
LENGTH FREQUENCY OF LAKE VICTORIA AND UPPER VICTORIA
 
NILE 5 days..NAME OF LANDING New bridge SHEET NO.4
 
FISH SPECIES O. niloticus .
 
BOAT SIN:
 
LENTH(CM) FREQUENCY(F) PERCENTAGE(%)
 
19.21 20 4.3 
22-24- 54 11.5 
25-27 114 24.3 
28-30 80 17.0 
31-33 52 11.0 
34-36 62 13.2 
37-39 40 8.5 
40-42 36 7.7 
43-45 08 1.7 
46-48 04 0.8 
49-51 
52-54 
55-57 
58-60 
TOTAL 470 100% 
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TABLE 2: SUMMARY Results (Ref. Tab 1 (a), (b),(c), (d), (e). 
LENGTH FREQUENCY OF LAKE VICTORIA AND UPPER VICTORIA
 
NILE..•...21 days ....•••.......NAME OF LANDING SHEET NO.4
 
FISH SPECIES O. niloticus .
 
BOAT SIN:
 
LENTH(CM) FREQUENCY (F) PERCENTAGE (%) 
19.21 56 3.8. 
22-24 207 14.0 
25-27 427 29.0 
28-30 196 13.0 
31-33 197 13.3 
34-36 109 7.4 
37-39 149 10.0 
40-42 124 8.4 
43-45 15 1.0 
46-48 01 0.1 
49-51 
52-54 
55-57 
58-60 
TOTAL 1681 100%
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Graph (1 a). Bar-Graph of Length Frequency Distribution of O.niloticus 
catches from Cast Nets at LOCO fish landing site (Ref. Tab. 1(a) 
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Graph 1(b) Bar-Graph of Legth frequency distribution of O.n from Cast -net 
catches at Kalenge fish landing site (Ref. Table 1(b) 
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Graph 1(c). Bar-Graph of Length frequency distribution of O.n catches from 
cast nets at Jinja pier landing site(ref. Tab.1 (c) 
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Graph 1(d) Bar-Graph of length frequency distribution of O. niloticus 
from cast net catches at railway bridge landing site (Ref. Table 1(d) 
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Graph 1(e) Bar-Graph of Length frequency distribution of o. niloticus from cast 
net catches at the new bridge fish landing site (Ref. Table 1 (e) 
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Graph 2. Summary results ref. Table 1(a) (b)'{c) (d) and (e) 
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Table3. 
NUMBER OF FISIllNG BOATS USING VARIOUS FISHlNG GEARS IN THE SELECTED 
LANDING SITES 
NO. OF BOATS OPERATING GEARS 
FISH LANDING G.N C.N L.L H.L Seines Traps Total 
SITE 
LOCO 8 6 - 2 - - ]6 
JINJAPIER 1 9 - - - - 10 
RAILWAY BRIDGE - 4 1 5 - 1 11 
KALANGE 2 7 2 6 - - 17 
NEW BRIDGE 1 4 - 2 - - 07 
--- TOTAL 1.2 30 3 15 0 1 61 
Abbreviations 
G.N - Gill nets 
C.N - Cast nets 
L.L. Long lines 
H.L. Hand lines 
16 
Table 4. O.niloticus Catches from Cast nets at Kalange and Jinja Pier Landing sites 
different periods of 
the day 
Time 
N/N 
No. of 
boats 
sampled 
TL (cm) at given length frequencies 
19­
21 
23-24 25-27 28-30 1-33 34-36 37-39 40-42 43-45 46-48 TOTAL 
N, 6 36 24 50 34 44 34 21 10 8 2 260 
N2 6 3 47 14 39 41 43 II 5 6 - 209 
N3 
6 13 50 74 20 26 30 17 13 4 I 248 
N. 6 35 26 82 19 61 21 44 14 4 II 307 
0 1 6 23 14 32 26 18 19 9 I I - 142 
O2 6 2 12 19 35 13 2 4 7 - 2 96 
0 3 6 18 44 33 14 21 19 41 3 - -
193 
O. 6 21 22 18 9 13 26 6 3 4 I 
129 
Abbreviations 
N - Night - time 
D-Day - time 
TL - Totallength 
17 
Table 5 AVERAGE WEIGHT PER DAY (Ref. Table 1 (a) - (e) 
FISH LANDING 
SITE 
AVERAGE WEIGHT (Kg) PER DAY 
DAY l DAY2 DAY3 TOTAL 
LOCO 17.20 24.20 25.30 , 66.70 
J1NJAPIER 13.88 14.70 14.25 42.83 
RAIWAY BRIDGE 13.07 15.73 9.53 38.33 
NEW BRIDGE 16.23 15.02 19.13 50.45 
KALANGE 14.10 18.40 17.95 50.45 
GROUND TOTAL 74.48 88.05 86.16 
\ 
248.69 
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Table 6 NUMBER OF FISH SPECIES CAUGHT PER DAY FOR FOUR DAYS IN THE 
PROJECT AREA 
GROUND 
FISH SPECIES D1 D2 D3 D4 TOTAL 
O.n 534 342 496 271 1643
 
, 
L.n 41 27 25 04 97
 
M.K 23 - 26 28 77
 
TOTAL 598 369 547 303 1817
 
Abbreviations: 
O.n - Oreochromis niloticus 
L.n ~ Lates niloticus 
'~ 
M.K. - Mormmyrus I<.emmnne 
D - Day-time 
19
 
Pie Chart 1. Proportional abundance (PA) offish species caught by 
Cast Nets atfish landings (LOCO, Jinja Pier, Railway bridge, New 
bridge and Kalange (Ref. Table 2) 
9.58% 
!ill Others 
mO.n 
90.42% 
Formula: P.A. = Number of a fish species caught X 100 
Total Number of all the fish species caught 
Pie Chart 2. Percentage Com position of different fishing gears in the 
project area (Ref. Table 3). 
El Cast nets 
48% 0 Others 
1m Gill nets 
7% 
Percentage Composition =	 Number of type of gear used X 100 
Total number of all types of gears used 
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5.0 RESULTS ANALYSIS AND DISCUSSION 
5.1 The Fishing gear 
5.1.1 Design and construction of cast-nets 
A cast-net is a conical - shaped gear weighted at the periphery with lead sinkers and has 
a casting rope at the throat. 
Cast-nets encountered at the project area varied in design and size. Their length ranged 
between 3m-6m. Cast-nets are constructed using the following materials:- braiding 
needle, twine: 21Od/6 or 21Od/9, nylon rope (diameter 4mm) and about 6m. long, 
weighted periphery (Rope diameter 3mm, rigged with lead bars). 
Panel of nylon webbing of mesh-size 2inches -3 inches is tapered into a conical shape. A 
4 inches - 6 inches braided panel is joined to another panel to make another panel of a 
different mesh-size of 4 inches - 6 inches (bottom panel) and twine size of 6 or 9. This is 
done by braiding required number ofrows. 
A periphery is then mounted at it's circumference and rigged with lead-sinkers. 
II 
21 
,~ 
Fig. 1. Design of a Cast net 
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Table 7. 
DATA SHEET FOR CAST-NET 
FISHING UNIT 
- Name of gear 
- Type of gear 
- Country-water body 
- Origin 
- Shape 
- Material of webbing 
- Type of knot 
- Preservation 
- Twine size(s) 
- Mesh-size 
-Total weight 
-Colour 
- Stretched length 
-Lead line length (circumferences 
of periphery) 
- Make of operation 
- Principle of Operation 
Fishing ground nature
 
: Average depth
 
: Bottom nature
 
- Effective fishing (Time of Operation) 
- Target fish species 
- Catch ability rate 
- Fishing season 
PARTICULARS 
- Cast-net 
- Multi-panel cast-net 
- Uganda - Lake Victoria 
- Napoleon gulf 
- Conical 
- Nylon webbing 
- Sheet - bend 
- Ordinary 
- 210d/6 and 210d/9 
- 21/2" for throat panel 
5" for bottom panel 
- 3kg 
- White 
-2.5M 
- 10.8M 
- Active 
- Entrapping underneath and entangling 
- 2-3 metres 
- Muddy and sandy 
- Both day and night on calm waters 
- Tilapia 
- High 
- All year round 
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5.1.2. Operation of a cast-net 
During operation, a cast-net is skillfully cast a board a small canoelboat paddled by two 
men (Ref. Photo1). 
Photo1: Casting of a gear (cast-net) 
\1 
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The gear is cast from the canoe. The caster takes care when casting, such that the cast-net 
does not entangle with the batons of his shirt. 
The gear is cast so that it spreads like an umbrella hence covering a large surface area and 
falls on water surface, and quickly sinks by its weighted periphery. The fish is caught by 
entangling with the gear which scoops it after the net encloses due to up-thrust forces, the 
net is then quickly hauled by the casting rope, and the catch is emptied into the canoe. 
Several casting at short intervals of about 10 to 20 minutes can be made in accordance 
with the operation conditions. 
( 
The casting is done randomly in the inshore shallow calm waters of the lake, where the 
fish tends to aggregate in most cases. 
Cast-net fishing is done both day and on dark, calm nights. 
5.1.3. The catch ability rate 
Catch ability is the ability to catch fish with varying degrees of success. 
Catch-ability rate in this respect is quantity of fish caught per day per cast-net. 
Catch ability rate = Weight of fish caught per day 
Total number of nets used per day 
Catch ability rate, depends on the twine - thickness; the smaller the twine thickness, the 
higher the catch ability rate of the gear, and the bigger the twine thickness, the lower the 
catch ability rate of the gear. In this case, the twine- thickness; 21Od/3, 21Od/4 and 
210d/6 are considered proper for multi - panel cast-net. 
Likewise; the mesh-size 3inches and 5 inches at the throat and bottom panels respectively 
are effective for cast-nets. 
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The catch ability rate also varies with time of fishing (day or night) ie it is high at calm 
dark nights. 
5.1.4 Selectivity and efficiency of a cast-net 
A cast-net has very poor size selectivity, therefore catches both immature and
 
mature fish.
 
Efficiency of the gear is governed by several factors among which are:
 
•	 Fish abundance in the fishing ground, velocity of the fish, type of the fish 
motion, that's random or chaotic during spawning periods, vertical or 
horizontal migration during change in water temperature, plankton 
distribution, salinity and so on. 
•	 Efficiency like catchability rate- depends also on the twine size of the cast­
net. 
In the project area cast-net efficiency could have been influenced by the above 
mentioned factors, hence concluding its efficiency was quite difficult, 
however its more efficient than long and hand lining fishery. 
5.1.5 Impacts of cast-net 
I •	 Cast-nets have a low degree of size selectivity, in principle, they catch fish by 
entanglement, so, small mesh-sized cast-nets catch high proportions of 
immature fish. 
•	 Cast-netting inshore destroys: fresh-water organisms (plankton, benthos 
organisms) and breeding, spawning and nursery grounds of fish and disturbs 
aquatic eco-system, thus occasionally causing mouth brooders to split brood. 
•	 Tilapia species are excessively depleted; feeding habits of fish are adversely 
altered. 
5.1.6	 Socio-economic implications of cast-net fishery is done inshore a 
Cast-net fishery shallow waters where other artisanal fishermen also operate 
their gears, such as gill-nets, fish traps etc, therefore these fisheries compete to 
fish in the same ground, thus breeding internal fishery conflicts among. This act 
causes adverse impacts on their socio-economic status in the area. 
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5.2 Fishing vessels. 
The cast-net fishery uses small boat (canoes) which are 5-7m overall length 
(L.AO), which are normally propelled manually using oars (Ref Photos) 
(Ref Photo 1) 
5.3 Commercial fish species 
The commercial fish species caught by the cast-net comprise; O. nilotieus, Lates 
nilotieus, Mormmyruskannume_and_Bagrus doemae. Among these fish species, 
the target is O.nilotieus 
5.3.1	 Fish abundance 
The abundance of particular fish species was determined by the formula: 
Fish Abundance (P.A) = Number offish species caught x 100 
Total Number of all the fish species caught 
The project results showed that o.nilotieus was most abundant fish species 
(90.42%), other species {L. nilotieus andM. kannume (9.58%) (Ref Pie chart 1) 
The frequency total length (TL) of O. niloiieus; 25-27 cm, was high and that of 
25-29 cm and 30-48 cm had average weight between 0.5kg - 0.9kg and 1-1.5kg 
respectively. 
5.3.2	 Maturity and fecundity of O. niloticus 
The maturity of male and female 0. Nilotieus in lake Victoria are 22.3 cm TL and 
23.7 cm TL respectively and then 50% maturity at 27.5 cm and 31.5 cm TL 
respectively {Ogari and Asila 1992} 
However at the project area female fish of 26-29 cm were established to 
have ripe eggs and those at 23-24 cm TL, at first maturity. 
The fecundity of 0. nilotieus is 340-3,706eggs in fishes of 17 and 57 cm ] 
respectively {Lowe-McConnell 1955) 
l 6.0 CONCLUSIONS 
• Cast-nets target o.nilotieus that is widely distributed (90.42%) in the shallow waters 
1 
of the lake. 
I
 • Average catchability rate of cast-nets was found to be 70 fish per day per cast-net,
 
which is very high when targeting 0. nilotieus (Ref Tab. 4) 
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•	 The proportioned abundance of fish stocks caught by cast-nets was 90.42% for 0. 
niloticus and 9.58 % forLates niloticus and M Kannume. 
•	 The cast-nets are mostly rigged with lead sinkers attached to the periphery and 
polythene rope fixed at the throat panel for casting the net. 
•	 Operation of cast-nets is mainly done at the shoreline of the lake at the shallow depth 
of about 2 to 5 meters 
•	 The catchability and efficiency of this gear is high with thin twine and small mesh­
sized nets, which catch immature fish.
 
Cast-net are:
 
•	 Non-selective gears, so they are inappropriate for national exploitation and 
conservation of fish resources. 
•	 Destructive to freshwater orgamsms and also breeding, spawning and nursery 
grounds of fish. 
7.0 RECOMMENDATIONS 
•	 Since it has been found that cast-net fishery is detrimental to fish and· its 
habitat, it is recommended that cast-net fishery be discouraged to avoid 
destruction of breeding grounds ofmostly the tilapiines in the project area. 
•	 Elaborate research on this topic is recommended so as to assess the future 
exploitation of fish stocks by this gear 
•	 The design of this gear is recommended for regulation so as to make them 
legal for future use. 
\ 
•	 Use of such gear should be controlled and restricted to gazetted areas so as to 
reduce on the excessive fishing effort. 
•	 Effective control measures by the Act of parliament should be applied for 
affective management and control of the gear. 
•	 The concerned authorities should sensitise the fishing communities about the 
benefits and need to regulate the gear for rational exploitation of the fish 
stocks. Therefore effective extension services should be put in place 
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